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ART. XXXVII.-Note on the Product of the Reaction between the 
Monosulphid of Potassium and the B1'omid of Ethylene, and on 
8everal compounds derived from it;l by J. M. CRAFTS. 

WHEN an alcoholic solution of monosulphid of potassium is 
mixed with the chlorid of ethylene, no reaction takes place im
mediately, but the mixture, after remaining exposed to the air 
several days, deposits a precipitate, whose composition is ex· 
pressed by the empyrical formula, CaH4S, When higher suI
phids of potassium are employed, compounds containing more 
sulphur than the preceding are still more readily obtained. 
These bodies, discovered by L6wig and Weidmann and described 
by them as sulpbids of ethylene, can not be distilled, but are 
decomposed by heat into various products, of which the princi
pal is a sulphuretted oil, whose composition has not been deter
mined. (Vide Gmelin, vol. iv.) No direct combinations of these 
sulphids with other bodies have been obtained, and they must be 
considered as among those of the non-nitrogenous organic com
pounds, whose chemical character and properties are the least 
accurately known. 

It was with a view to studying the properties of the monosuI
phid of ethylene, and particularly the action of chlorine and 
bromine upon it, that I attempted to prepare that body by 
means of the monosulpbid of potassium and the bromid of ethy
lene, instead of with the chlorid, because, in similar donble de
compositions, bromine in combination with organic radicals is 
more easily replaced by other elements or radicals tban chlorine. 
The analogy was found to hold good in the present instance in 
so far that the bromid of ethylene is more easil,Y attacked than 
the chlorid, but the products of this reaction differ entirely from 
those obtained by Lowig and Weidmann. This remarkable fact 
probably finds its explanation in the supposition of those chem
ists, that the sulphid of ethylene obtained by them was not the 
direct product of a douLle decomposition between the monosul. 
phid of potassium and the chlorid of ethylene, but resulted from 
aestruction of the immediate product of the reaction, through 
the oxydizing influence of the air. 

If equal parts of bromid of ethylene and monosulpbid of po
tassium, in solution in 6 parts of alcohol, are mixed together, a 
violent reaction, attended with disengagement of heat, com
mences after a few minutes: the whole mass becomes nearly 
solid from the formation of a voluminous precipitate, and at the 

1 The latter portion of this research, relating to the Bulphid of ethylene nnd its 
combinations with oxygen and with bromine, has been published in the Oomptea 
ReMUII of the French Academy of Science,liv, 1277. and Iv,332. The atomic 
weights used in this note are H=lj 0=12; 0=16j 8=32; Br=80. 
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eame time a small quantity of the vapor ofmonobromated ethy
lene, untnixed with. ethylene (olefiant gas), is given off as gas. 
If the precipitate is washed with warm water to free it from. 
bromid of potassium and from the excess of monosulphid of po
tassium employed, there remains on the filter a white, amorphous 
body con taming sulphur, which leaves no residue after incinera
tion on platinum foil. This body is at first slightly soluble in 
water, and the solution gives a lightlellow precipitate with salts 
of lead, and a white one with salts 0 mercury; out after having 
been dried in the air it becomes entirely insoluble in water. 

The amorphous body prepared as above is very slightly sol· 
uble in alcohol, ether and bisulphid of ca-rbon, but a small quan
tityof a crystallized substance can be extracted from it by boil
ing a long time in these solvents. On heating with ether, or with 
bisulphid of carbon at a higher temperature in a sealed tube, it 
is gradually decomposed WIth formation of a large quantity of 
the same crystallized substance, together with an oily product. 
This decomposition is complete only after several days at a tem
perature of 1500 0., but is much more rapid at 1700-1800 O. 

Although the ether and the bisulphid of carbon are probably 
not without chemical action on the amorphous body, die princi
pal product of its decomposition in sealed tubes is the snme as 
that obtained from it by the action of heat alone; a.nd indeed 
the latter means was exclusively resorted to in order to obtain 
the crystallized substance in quantity sufficient for the study of 
its properties. 

The action of heat on the amorphous body can be best ob
served by placing the substance in a bent tube, in an oil·bath, 
which is gradually heated and its temperature observed by 
means of a thermometer, while a current of air is passed through 
the tube to facilitate the sublimation of volatile products. In 
order to examine the gases given off, the air and gases together, 
after leaving the tube, are conducted through water, which re
tains those that are soluble. The products from different prep
arations were treated in this manner, and all gave the same 
results. As the temperature rises to 1600 O. a deposit of crystals 
is seen gradually collecting in the cool part of the tube. The 
crystallIzed sublimate augments largely in quantity between 
1600 and 1950 O. i and at this temperature a little bromhydric 
acid is given off, I.tS may be seen by testing the water through 
which the gas is passed. At 1950-2050 the crystallized sub
stance distils in great abundance, while a large guantity of brom
hydric acid is given off. Above 2050 O. the distillation of the 
crystallized substance nearly ceased, and the small quanti~ 
which passes over from 2050 to 2400 is mixed with a yellow oil, 
of which not enough was obtained to determine its properties. 
At this temperature a trace of snlphuretted hydrogen, besides 
bromhydric acid, is found in solution in the water. 
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Of the different portions of the amorphous hody whose analy
ses are given below, the melting points of Nos. II. and III, were 
near 1450 C, j but as the substance first softened and then became 
partly liquid before it melted entirely, this point could not be 
very accurately determined, The melting point of No. V, which 
was more precisely marked, was about 1250 C. 

The substance was prepared for analysis by washing carefully 
with warm water and drying at 60°-700 C. Some portions were 
also washed with alcohol to insure tbat no bromid of ethylene 
remained attached to them, but this precaution was found 
unnecessary. 

Analyses made of different preparations gave the following 
results : 

I, II. III. III. IV, IV, 

e 36'81 34'96 34'2'1 34'20 34'49 
H 5'86 5'49 5''18 5'911 5'36 
S 44'94 45'98 42'95 43'05 42'0;; 42'12 
Br 12'56 13''16 1N9 S (by loss) 18'00 --

100'1'7 100'19 100'49 

In order to determine in what degree the relative proportions 
of the bodies entering into the reaction might influence the com
position of the product, in one experiment (No, V) 1 part 
bromid of ethylene was treated with i part monosulphid of po
tassium in alcoholic solution (= It equivalents) j in another (VI) 
1 part of bromid of ethylene was treated with 2i parts mono
sulphid of potassium (7 equivalents) and the mixture was 
allowed to stand 48 hours after the formation of the precipitate. 
A determination of bromine gave: 

V. 

BI' = 2'1'91 &0, 
VI, 

11'95 

These analyses show that the immediate products of the reac
tion between the bromid of ethylene and the monosulphid of 
potassium is not, as might have beeu expected, the sulphid of 
ethylene, C9 H 4 S; but is a body whose composition varies widely 
in the different preparations, and which contains a considerable 
amount of bromine, even though the quantity of monosulphid 
of potassium employed may have been largely in excess. The 
question arises, is there any relation between the percenta~e 
amounts of the constituents of this body which is constant 1n 
all the analyses, and which may give a clue to determine its com
position? 

An inspection of the figures given above shows that in all the 
analyses the percentage of C is to that of H as 6: 1, the same 
ratio that the percentages of those elements bear to one another 
in ethylene, so that it would appear that this radical remains 
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intact during the reaction; further, as will be seen by the table 
below, if the bromine in each analysis be supposed combined 
with the amount of carbon required to form with it bromid of 
ethylene, the remainder of the carbon stands very nearly in the 
same atomic relation to the sulphur that these elements bear to 
one another in the sulphid of ethylene, namely, 2 : 1 i so that the 
idea naturally suggests itself that the body in question may be 
a bromid of ethylene in which a part of the bromine has been 
re~laced by sulphur. 

The numbers in the table were obtained by multiplying the 
percentage amount of bromine by TII-r, subtracting the product 
from the percentage of carbon, and dividing the remainder by 
12, the atomic weight of carboll, and then comparing the num
ber thus obtained with the percentage of sulphur divided by its 
atomic weight, 82. 

r. II. III. IV. 

C : S = 2'0'1: 1 1'02: 1 1'96: 1 1'98: 1 

There is, however, a fact which speaks strongly against the 
above hypothesis, founded on these numeric.'ll relations, namely, 
that the bromine in the amorphous, sulphuretted compound is 
disengaged at a not very elevated temperature in the form of 
bromhydric acid, a property which indicates a molecular ar
rangement of the bromine, with reference to the hydrogen, very 
different from that in the bromid of ethylene, as this latter can 
be heated to a very high temJlernture without suffering decom
position. A theory in regard to the nature of a body, which 
deJl6nds merely on its percentage composition and is at variance 
with its chemical properties, is inadmissible i and in the ab
sence of any reaction which could throw light on the subject, the 
rational formula of the immediate product of the action of 
bromid of ethylene on the monosulphid of ethylene must be 
lea undetermined. 

It is worthy of notice, that, although a crystallized substance 
is easily obtained by the decomposition of the amorphous body 
by heat, its product of oxydation is not among those which are 
formed, when the latter is attacked by nitric acid at the ordiuary 
temperature. 

The crY8tallized 8ulphid of ethylene enn be obtained in consider. 
able quantity by the decomposition of the amorphous compound 
in the manner already mentioned. To obtain it perfectly pure, 
it is sufticient to ,vash the crystals, after they have been sub
limed several times, with a little ether, and to press them be
tween folds of filter-paper. 

For analysis were taken: 
AlL JOlDL BOL-SBOOlllD SluuBa. VOL. xxxvn. No.tl1.-ltU. 1864.. 

61 
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L &1 '186 grams substance, 
n 0'1790" .. 

obtained 0'9640 grma. 00. and ()OWS! grms. HOII 
II 0'611'6" Ba.O 80a 

IiI. 0'2681" " .. 01lMlS" BaaO 803 

no m. Theory OaH4S 
40'00 
6'67 

0=89'98 
Hi 6'92 
8 68'95 68'81 68'88 

100'00 

This analysis leads to the empyrical formula, CaR.S. 
The sulpliid of ethylene is a solid body, somewhat volatile at 

the ordiuary temperature, and has a peculiar odor, which 
although diSagreeable, is not nearly 80 strong as that of mercap
tan. It is slightly soluble in water; in alcohol, ether and bisul· 
phid of carbon, it is easily soluble, and more so when the sol· 
vents are hot than at the ordinary temperature. 

By gradual evaporation of its solution in the bisulphid of car· 
bon, the sulphid of ethylene may be obtained in transparent 
crystals of considerable size with brilliant surfaces, which, how· 
ever, ,after a shQrt time become dimmed 'liy the slow evaporation 
of the substance in the air. I am indebted to the kindness of 
Mr. Friedel for the measurement of these crystals. They belong 
to the clinorhombic system, 

In the larger crystals, the base (P) ~ 4 
is usually much aevelopedj in the (p) 
smaller, the faces (P) and (a') are 
nearly equally developed, Thefaces ~ ~ 
observed are, cc P=(M) ; OP=(P), _ (a' _ 
and Pee =(a'). Vertical axis on in· 
clined axis =47° 59'. Prismatic edge of base on inclined axis 
=27° 38', 

AUlles measured, AUlles calculated. 
P : a' _ 81° 44' 81° IS' 
P : M 112 SO 
M: M 69 44 
M: a' 111 11 

In polarized light a system of rings is observed very oblique 
to the face (P), and another almost normal to (a'), 

The solidi~ying J>oint of the crystals, after they have been 
purified, is 112°. The boiling point is 199°-200° O. 

The sulphid of ethylene does not combine with ammonia in 
aquE',ous or in alcoholic solution, or even when heated to its boil· 
ing point in an atmosphere of the gas. It is readily attacked 
by concentrated nitric acid; red fumes are given off, and a crys
tallized product of oxydation is formed. Only traees of sul
phuric acid are produced, even when fuming nitric acid is em· 
ployed, 'rhe oxydation by means of bromine in the presence 
of water gives rise to the slUDe crystallized product as that ob· 
tained wit.h nitric acid. 
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When dry chlorine gas is passed over the sulpbid of ethylene, 
this latter.is attacked with energy, and chlorhydric acid is given 
off, even though pains may hnve been taken to prevent the tem
perature from rising; chlorhydria acid is also disengaged when 
chlorine is passed into a solution of the crystals in the bisulphid 
of carbon. 

Bromine unites directly with the sulphid of ethylene, form
ing a definite compound, and if care has been taken to prevent 
the temperature from rising, no bromhydric acid is given off. 

A determination of density of vapor was made, by Dumas' 
method, ona portion of the crystals purified by repeated crys
tallization from bisulphid of carbon. The substance which re
mained in the balloon was entirely unaltered at the temperature 
(266°) of the experiment. 

Temperature of balance, = 240 C. 
" " oil· bath, 2600 " 

Increased weight of balloon, 0'5585 
Capacity of " 348 cubic centimetres. 
Air remaining in" 1 c. c. 
~rometer during the time of the experiment ='166'8 mm. 
Density of vapor tound, = 4'218 
Theory, C",HaSa=2 vola. (H=1 vol.)= 4'1556 

Another determination, made at the boiling point of mercury 
by Deville's method, tililed, because the substance was decom
posOO. at this temperature. 

The determination given above necessitates the doubling of 
the empirical formula, C,IH~S, of the sulphid of ethylene, in 
order to make it the ra.tional formula in accordance with the law 
of Ampere: that one molecule of all bodies in the gaseous form 
occupies two volumes of space, if one atom of hydrogen is con
sidered as occupying one volume. The sulphid in question 
would thus be the product of the condensation of two molecules 
of monosu.lphid of ethylene into one. 

Condensed products of this nature, belonging to the ethylene 
group, have been made known by the researches of Wurtz and 
of Loren90, in which a number of compounds have been dis. 
covered, where two, three and more molecules of oxyd of ethy
lene, CIIH,O, are condensed into (occupy the place of) a single 
molecule; but in no instance is the formation of one of these 
stages of condensation unaccompanied by that of others of the 
same series. The crystallized sulphid of ethylene, on the con
trary, is not accompanied by any other compound of similar 
nature and different atomic weight. Again, the oxyd of di-

ethylene (gs~,g), and the still more condensed compounds of 

oxyd of et~yl~ne, combine with two equivalents of bromine, 
and play the same part in the glycoles derived from them as the 
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oxyd of ethylene; while the crystallized sulphid of ethylene, 
if the formula is doubled, unites with four equivalents of bro· 
lDine, and with four and even eight equivalents of oxygen. 

It is therefore necessary, in assigning a rational formula to the 
su)phid of ethylene, to strike the balance between the weight 
that should be given to the analogy which ought to exist be· 
tween this body and the oxyd of ethylene, and that which 
should be attached to the accordance of the formula with the 
laW' of Am~re. The latter consideration seems to be the more 
important one from the generality of the law relating to atomic 
volumes, and it is not improbable, that the anomaly mentioned. 
will be explained, or at least generalized, on further study of 
the diatomic sulphids; but as an incertitude exists, I shall re
trun, in the present memoir, the formulre for the sulphid of ethy. 
lone and for its compounds, which I-Msigned to them in my 
first communications to the French Academy of Sciences, when 
I was unncq uainted with the density of vapor of the sulphid of 
ethylene.' 

Oxyd of 8ulphid of elhylene.-This body is the only product of 
oxydation of the sulphid of ethylene by nitric acid at a tem· 
}lerature not exceeding 1000 C. It is best prepared by treating 
the sulphid with a small excess of fuming nitric acid, and then 
washing, once with a small quantity of water, and afterward. 
with ordinary alcohol until the product is freed from acid. An 
analysis of the body prepared in this way and dried. at 1000 C., 
gave: 

I. 
It 

Ill. 

Gram. Gram. 
0'2801 substance taken; 0'8230 CO. 
0'2104" .. 0'2410 II 

0'1988" .. 0'8010 BaIlOSOa 
r. rr. m. 

0 - 81'411 31'211 
R == 1141 11'8& 

Gram. 
and 0'18811 R.O found. 

" 0'1015 to .. 

Theory OIlB .. SO. 
81'58 

11'28 
S = 41'9B 451'10 
0 - 21'08 

TiiCi1iO 
• Mr. RusemanD, wbo obtained tbe sulpbid of ethylene by anotber reaoUoD, ~ 

well a8 by the one with monneulpbid of potamum, and was occupied with ita study 
at the same time as myself. WBS the 1irst to J>llblisb a determination of ita density 
of vapor in a note in the OMm. Centralllla" (1882, p. 49'1). ",bich appeared a short 
tiole aner the publication of my note in the Oomptes IUtuluB (vol. liv, p. 12'1'1); 

aud be deduced from this determination the ratiooal formula (g.:,,~), and named 

thft body aulpbid of diethylene. Mr. RUBemann also studied t~e product of BUb
atitution of chlorine in tbe oxyd of sulpbid of ethylene (the compound best Bnited 

to determine directly its rational formula), and obtained the body (g:::g}~g) in 

crystalline form by tbe action of chlorine water on the sulpbid of ethylene. The 
fact, tbat tbis body is the first product of substitution of cblorine in the oxyd of sui· 
phid of ethylene, speaks rather DgIlinst, than for, the doubling of the simplest for
milia, CllR 4 SO, although it can not be ~rded as deciding the question, as would 

have done the existence of a compound (0:::01:8). 
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Too oxyd of sll]phid of ethylene is readily soluble in water, 
and still more so in an acid solution i it is but slightly soluble 
in alcohol and in ether. Its solution in water has at first a sweet 
taste which I!.fterward becomes astringent. 

From a perfectly neutral solution in water it can be obtained, 
by grad,uaJ. evaporation, in crystals of considerable size, which 
have the appearance of rhombohedrons, and the terminal angle, 
measured with a hand goniometer, is 72°-73°. The crystals ob
tained from an acid solution are much smaller and more elon
gated, having the appearance of prisms. 

The oxyd of sulpliid of ethylene enters into no combination 
with ammonia or with mineral acids. It is destroyed by heating 
with a strong solution of caustic potash with formation of res
inous products. It is not volatile, but supports a tcmperature of 
200° C. before it is destroyed by heat. This oxyd is isomerous 
with thiacetic acid, (acetic acid in which an atom of oxygen is 
replaced by an atom of sulphur,) but it is not transformed into 
thIS acid by the action of alkalies. 

Pi,e Deutoxyd of sulphid 0/ Ellzylene is the product of the further 
oxydation of the preceding oxyd by means of nitric acid, at a 
temFerature higher than its boiling point. 

I several grams of the protoxyd are sealed up with fuming 
nitric acid, in a stout glass tube, by means of the blast-lamp, and 
heated in an oil-bath to 120° or 130° C., only a very slight reac· 
tion takes place; but if the temperature is maintamed one·half 
hour at 150° C., aggregations of small crystals filling up most of 
the lower part of the tube are formed, and on opening the tube 
a oonsiderable quantity of a gas consisting in large part of hypo. 
nitric acid is disengaged. 

The crystals, under the microscope. present the appearance of 
stnall prisms terminated by two faces forming an obtuse angle 
with one another. They are insoluble in water, and nearly so 
in ordinary nitric acid, but can be easily dissolved in fuming 
nitric acid, and the body is precipitated from this solution, in the 
form of a fine powder, on tbe addition of water. The deposi
tion of the crystals in the sealed tubes results probably from the 
destruction in the process of oxydation of a portion of the fum,
ing nitric acid, whereby water is set free, and also, perhaps, be· 
cause they are less soluble in this acid when saturated with 
hyponitric acid than when pure . 

. Provided the oxydntion has not been carried too far, an 
analysis of the crystals, taken from the tube and washed thor
oughly with wm:m water, gives a little more carbon and hydro~n 
than correseond to the composition of the deutoxyd, shOWIng 
that they still contain, as an admixture, a. little of the protoxyd. 
The deutoxyd can however be obtained perfectly pure by dis
solving the crystals in fuming nitric acid, precipitating by the 
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addition of water and then washing the precipitate with boiling 
water. The product thus obtained, and dried at 1000 C. gave: 

Granl. Gram. Gram. 
I. 0:2318 substance taken; 0'2210 COg and 0'09811 HgO found. 

II. 0'1642 .. .. 0'4112 DagO S03 
L IL Theory CaH"SO. 

C - 26'00 26'08 
H - 4'72 4'36 
S - 34'36 34'78 
a - 34'78 

100'00 

To obtain the deutoxyd perfectly pure, the oxydation with ni· 
tric acid should not be prolonged beyond one·half hOUf, and the 
temperature should not exceed 150'\ for the deutoxyd itself is 
capable of slight alteration, and, although its physical properties 
remain the same, it then contains a little less carbon and hydrogen 
than the theoretical amount, showing an admixture of a more 
oxygenated comJlound, from which it can not be separated, as 
from the protoxyd. No further stage of oxydation than the deut
oxyd seems capable, however, of existing alone, and when the 
oxydation with nitric acid, in sealed tubes, is continued as far as 
possible, only the slightly altered deutoxyd, together with its ulti· 
mateproducts of decomposition, and no tritoxyd, are produced. 
The crystals obtained on heating with nitric acid one hour to 1800 

C .• contained 25'20 p. c. 0, and 4'80 p. c. H. Those obtained by 
heating three times, one·half hour each time, to 2000 C., contained 
25'22 p. c. C, and 4'37 p. c. H, instead of 26'08 p. c. C, and 4'36 
p. c. H, which the composition of the deutoxyd requires. In 
each of these experiments considerable quantities of sulphuric 
acid, and also of a gllS, probably carbonic acid, were formed, and 
in the second the oxydation was effected in three operations, in 
order to open the tube and permit the gas formed to escape be· 
tween each one. Although the deutoxyd is thus ultimately de· 
composed into sulphuric acid, carbonic acid and water, it resists 
in a remarkable degree the action of so powerful an oxydizing 
agent at so high a temperature. 

The deutoxyd of sulphid of ethylene does not lose in weight 
when heated to 1500 C. in an air.bath, and even supports a tem· 
perature superior to 2000 C. without apparent alteration. 

It is not attacked by ammonia, but It is dissolved on boiling 
with a dilute solution of caustic potash or hydrate of baryta, and 
is not precipitated from the· solution by the addition of an acid. 
The deut.oxyd seems to be transformed by the action of these 
alkalies into a feeble acid, whose potllSh and baryta salts are sol· 
uble, but neither the salts nor the acid have been obtained in a 
crystalline form, and as they are accompanied by other products 
it has as yet been impossible to purify them, so that the exact 
nature of this transformation has not been determined. 
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~e Twomid '?f BUlphz'd oj ethylene.-It has already been men
tioned that the sulphid of ethylene combines directly with bro~ 
mine without disengagement of bromhydric acid. Whethet' this 
combination can take place in more than one proportion is a 
question of particular interest, and at the same time is one, 
which from the manner in which the union of the two bodies is 
effected can be easily resolved. 

When a solution of bromine and another of sul}lhid of ethy
lene in bisulphid of carbon are mixed together in different pro
portions, one or the other being largely in excess, a light yellow 
colored precipitate is formed, which. always has the same compo
sition after it has been purified by washing with bisulphid of 
carbon. Of the preparations analyzed below, No. I. was formed 
in a. solution containing bromine in excess, and No. II. in a so
lution containing an excess of sulphid of ethylene. 

Gram. Gram. 
I. 0'4696 substance taken j 0 1840 
.. 0'6864 u .. 0-9160 
n. 0'4'1'16" 0'8140 

L 

o 10'92 
H - 1"l0 
Br = '12'69 
S 

Gram. 
COs and 0'0'1015 HJO found. 

AgUr found. 
" .. 

Theory CSH 4 SBrJ 
10'91 

l'8S 
'12''12 
14'64 

100'00 

The bromid of sulphid of ethylene is decomposed immedi
a.tely by water, and also, though less rapidly, by alcohol, with 
formation of the protoxyd of sulphid of ethylene, together with 
bromhydric acid. It also absorbs moisture after a short time 
from the atmosphere, and undergoes the same decomposition; for 
which reason its purification by washing with bisulphid must be 
effected as rapidly as possible, and the precipitate must be kept 
all the time covered with a layer of this liquid. 

The bromid is not a very stable body, being decomposed by 
heat at a temperature considerably under 100° C., and even at 
the ordinary temperature it is decomposed with disengagement 
of brombydric acid, after standing several months in a sealed 
tube. 

It is wortby of remark tbat tbe bromid of sulphid of ethylene 
presents no analogy in its properties with a body having the 
formula, C.H4 8Cl:1I which was obtained by Guthrie by com
bining directly ethylene gas with the perchlorid of sulphur, 
(8 CIs). , 

The purity in which the foregoing compounds are obtained by 
direct addition of bromine and oxygen to the sulphid of ethy
lene provei'! a fact which could not be demonstrated by a. simple 
analysis of the latter, and only with small degree of accuracy by 
a determination of density of vaEor, namely, tbat this su]ph.id is 
a chemically pure compound, ana not a mixture of various stages 
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of condensation of the &imple molecule, C.H4 Si for incase it 
were composed of such a mixture, the quantity of it which 
would combine with a given quantitl of' any element must vary 
according as one or another ot' the different stages of condensa
tion predominated in different preparations. 

Tile sulphid of ethylene is isomerous with a crystallized body 
obtained oy the action of sulphuretted hydrogen on aldehyd, 
and as I at first suspected that the two bodies were identical, I 
was induced to prepare the latter in order to com~ it with the 
subject of n~ research. It was obtained from aIdehyd by the 
process of 'Weidenbusch, and after having been Obce distilled 
and separated from its volatile products of decomposition by 
washing with alcohol, it was repeatedly crystallized from various 
solvents, but was usually deposited in the form of silky fibres, 
much too fine for crystallographic determination. Only once, 
by gradual evaporation of a solution in bisulphid of carbon, 
were crystals ootained of sufficient siZl'l for measurement; they 
were in the form of long lamellar prisms with well formed faces, 
which preserved their brilliancy in the air a longer time than 
the sulphid of ethylene, showing that the substance is less vola
tile at the ordinary: temperature. 

According to a determination by Mr. Friedel, the prisms be
long to the right rhomboidal system, and have a cleavage paral
lel to their base. Two parallel faces are much more largely 
developed than those of the primitive prism, giving to the crys
tals their lamellar appearance. 

Angles meaaured. Calculated. 
CXP: cxP = 85° 
oc P : ocP :xl = 187° 40' 18'1° 80' 
OCP:xl : 0 P = 90° 90° 

Two systems of rings are apparent when polarized light is 
pa.'1sed through a thin piece obtained by cleavage in a direotion 
~pendicular to the plaue of cleavage. 

The solidifying point of this sulphid is not very distinctly 
marked; when a delicate thermometer is plunged into a portion 
which has been melted, the mercury remains stationary an in.
stant at 95° C., while crystalline flakes are seen to form in the 
melted mass, which then becomes soft and solidifies completely 
only at 70° C. 

When: the body is heated in a retort placed in an oil·bath, dis
tillation commences at 205° C., but the point of ebullition rises 
gradually to 260°, when a partial decomposition takes place and 
a charred mass is left in the retort. 

The sulphid obtained from aldehyd is destroyed by chlorine 
or bromine with formation of various prodllcts. When it is 
treated with nitric acid, sulphuric acid in notable quantity is 
formed, but no intermediate product of oxydation, which can be 



401 

isolated. It will be thus seen, that this body differs widely in 
chemical as well as in physical properties from the sulphid of 
etbvlene. 

This research was made in the laboratory of Professor Wurtz, 
to whom lowe my thanks for his kind assistance and valuable 
suggestions. 

Paris, August 11th, 1868. 




